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(54) LIPID A ANALOGUE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new lipid A 
analogue of low toxicity having beneficial physiological 
activity, and useful as e.g. a medicine or lead compound 
therefor, by chemical synthesis from chitobiose or N-acetyl 
chitobiose as starting material. 

SOLUTION: This new lipid A analogue with chitobiose as the N 
basic skeleton is expressed by the formula [R is of the formula 
CH3(CH2)nCO ((n) is an integer of 8-14)], being low in 
toxicity, having excellent physiological activity similar to that 
of lipid A, and being useful as a medicine or lead compound 
therefor. The lipid A analogue is obtained by the following 
process: using chitobiose or N-acetyl chitobiose as starting 
material, its hydroxyl group is acetylated, and through an 
oxazoline derivative, a benzyl glucoside form is obtained, and 
the acetyl groups other than the N-acetyl group on the 2-site of 
the benzyl glucoside form are eliminated, followed by 
protecting the resultant hydroxyl groups with benzylidene 
groups and tritylating the hydroxyl group on the 6-site, and 
deacetylating the N-acetyl group and then acylating the amino 
group and hydroxyl group on the 3-site followed by deprotection 




i://wwwl9.ipdl.inpit.go.ip/PAy 4/28/2010 



(19)H#H#fFJf (JP) 02) & i^F 1^ & Wi (A) 



#W¥9- 227585 

(43)^H0 ^9^(1997)9^2 0 



(51)Int.CL G 
C 0 7 H 13/06 
A 6 1 K 31/70 



ABD 
ADU 



F I 

C 0 7 H 13/06 
A 6 1 K 31/70 



ABD 

ADU 



m^m^ »^<ds3 fd (^ios) 





#SB¥8-62116 


(7DWIPA 


000116367 










(22)ffiBiB 


8^(1996) 2 H 23 B 




&m&&mm±®®m5- 5 






(j2mwm 










«IIHI^Pilrfr±:##irri5- 5 











(54) l9ffl<D&m 'JtHAj»#Rt«-©WtJ* 



(57) [f?lt>] 





(2) 



43W9-2 2 7 585 



HO — I 



NHR 




H, OH 



NHR 



RliCHs(CHi), C0-4SI, 



[11*112 ] 3f h b'^-XXteN-Tb^/I^f F b'^- 
X £ &mm t LT. If *II 1 K»<7) 'J b F A*|»ffc& 

[H:£Jf 3 ] 3f F b'^-XXiiN-r-b^;^ b b*- 

Stc J: 4«K. Bfcii6ffi*«&0 F 'J */Wfc*ffv\ 
N-Tb^BcoMTb-f-;Ntf*, T$7S£: 3f4?J<B?« 
Sr TS'/WfcRtf £ t =fc 0 . II*H 1 Ktttf) 

U b F A®Btffc£#4fi *JB 2 IS»« U b F AJSStffKO 

[000 1 ] 
[0002] 

aEti 9*Offiffi*£«a64fcUd£ttthoT*&& 
i&££-r4££: fcW-jTST^S. i<50ffffl(ix>-FF 

-r 4 x-?-#o < r fc t i o Tifii 4 . 

^-7xn y , tnf ^f^ffl^^Ui«^ 
[0003] xyh*h^^<?5±jR4HiUiK#HI (LPS 



) TJ 

4 rue FAj co3o^SE^^^4*\ i^TiStt 
LXii mm&&ft b L> tlX ^ 4 <r> ifi U b F A 

t** . 'J b f A^amii'^-r 'J r^aatc «t sawh 

TV**. 

[0004] -e<iT, £<ou bFAco^r^^avSttS- 

ft-^Slfc LTJSfflf4 i fc #T*# 4 U b F AidMfc^il 
^fr^-ir^'S * Ifi^ 6fLT v *4 . 
[00 0 5 ] Witf, - 1 2 1 2 9 5#fcli, 

U b F A OsTf:^^ - yMfca«HUfc2,3,4-h'J7 
^Hti^a-fS ^IjHT 1-146891 -*rfc(4 

ty*x*y^'jepAiSft)!i\ im¥3-2 64 5 

fc, ^¥4 - 2 3 4 8 9 5^\ *SBPP5- 5 9 0 7 9 
#If5-2 0 2082^-. #iPP7-2 4 2 6 9 
2^\Z\±Wmt$r-ri-~ <y M» U b F ASSfoEflW^ 

[0006] 

[H^^tidt-r^nua] yet* An, tib^ 

^2T"7K§^4«it**t, 2-7 5/ 

WC* 4 S >^'/3 1-6 SAT'jS^ ^fc2Jffl 
( 4-0-2-am i no-2-deoxy- /3 -D-g 1 ucopyranosy 1 -ami no- 
2-deoxy-D-glucopyranose ) T"S>4„ L^^L. .1^)211 

ft&LKutztb. u b YAmtttottftsmmt lt 

3t^*^^4ii:{±EliT'fco/i 0 %<7)tztb. U b° F A 
[0007] 
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HO 



(HO) 




9 

-P(OH) 2 



[:£ep. R l liCHs(CKa)io~4> R 2 ttCHifCHiluCO-i, 



R * l±CH 1 (CH 2 ),«C0-t 1 

[0 0 08] LA»U D-^/l'3-9-Sy3&»6 2>l*-&(e^- 

scfct^tii mzm<7mm. ^>J3^;mk, 

[0009] ifc, ft^WSrlStt^U 3^;WfcRJET 

&|,Koenigs-knorr Stfcl^il ftBii: LT^TWt 

[ o o i o ] Htc, ±iE<7)<rat-c^ig©sa^#ay 

[0011] 3f=H1H{±, JJBfl£*l*^IBfl^t=*»T 



R 4 tt H * |g t . ) 

[0012] 

* S ff 'J b F Agtifttf . *3£fc£«iStt£* 

[0013] *?&bjco— ^4, * f t^-x 

( 4-0-2-am i no-2-deoxy- /3 -D-gl ucopyranosy 1 -2-ami no- 
2-deoxy-D-glglopyranose ) ^^s^fSt-f STIE^ 
3$3T^$*l£ >J bFA^J^£|g^&k£7)T£>S. 

[0014] 

[-ft 3] 




NHR 



H, OH 



NHR 



(it'K RBCHiICHili CO-tSL, 



[0 0 15] ifc, ^fgafleotd — ^flt'^-x 

XJiN-T-fef-/^ F b*:*— X (4-0-2-acetamido-2-deox 
y- /S -D-gl ucopyr asysy 1 -2-ac etam i do-2-deoxy-D-g 1 ucop 
yranose ) JffiMtU, JJBfl?§** 3^5*1.4 

y b f A®s#:^-f^^t-^ ; t swat-*-* u b f 

[00 16]^cfc, *%ffl<D U b F AS»ftK7)S©tS<0 



[0017] 'j b f Ammm±. ? u 3 ^ fjs 
A^'/3i-4 ^ti-Jt, ^coybFAco^r-rs/31- 
6 te-a-fciinsrsjt^ tKaw-*saisw-c^j:afc. no 
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LTWfflT&S. 

[0018] 4fc. *fMB« U b HA«»tKi, 3ftrr 
MHftlfttfiWSr* F f '^-Xfc S V MiN-T-fe^^r F 

[00 19] 

S JMg-mmco* * >X°fo & . vii ¥^»fBiM 
a, ^y^i. Mis. *M«MM$rfc''S28W=fSE< 

ffl*§B»&*»x/c*s o , iia ^itLgiii^iam , ooo 

[ o o 2 o ] 3f F tfjj-— ^ycnmr^ivikW 

tip. Xli, *£BL fig^<?)ircs#M*4MBgL ^ffi 
K 4 0 4MB ■ i t C 4 0 . IHShf-S £ i: 

So 

[002 1 ] ttz, N-r-fef^Nh'^-Xli s ^ff-y 

itiittio, WR-rtii:^**. 4>t, N-r 

b^-/F=>f Fb'^-Xii. =¥ F tt-X^T^JVOcth 
[ 0 0 2 2 ] ^ h tTsj-— ^atfN-r-fef-Zl^P F t**— * 

[0023] df- F b*3j-— tN-T-fef-;^ F f*—X 

^cD^U-Jv-F^{4/31 4 iS^C* 9 , Lfzff-o 
X. i*ii»*{fS»HMIi:UT»^*tS*«W^)i;epA 
M&frcv? ij3y , ;3 1 4 «r#-C* o T , ^8 

-t s 4 o izss&K&mm. z l . tea **^?jwt t ffi^ 
[0024] *iw§co u b f Ammmt . la 1 

[00 2 5] JB-XSi: FT , F t'^-XXIi 

N-T-fef^bt'^-^J, #!t7KMt- b'J s/>-^Ojg 

fJL ^ 'J ^ P"7 Yjf^j ~7 a -m<r> 7 xj v F j^fc 



[00 26 ] iJ?t, SfXXgt LT. -ffc6*Ai:, h 'J 

X)i/fr*—h$:tot, <X^X\ f l J7)i/^?y7t 

V ii y>v? pv h 7 ^ -men 9 n7 h«#K:i "3 * 
Bf LT , 4^tV''J >I^W*T* -S»^^B . 

[0027] mz, mniga lt. 4^%b t , o 

[0 0 28] «Wt, ISHX^t LT. ft^iftlC*^^ 

[00 29] JEt, Sllgi; LT, -fb-&*D h , -O- 
X7;l/ft F ^ -f/FTb ^— )V b & . is* ^)Vi£)VJ* 

[00 30 ] JJcfc, ^T^Xgi; LT. 4b^feE fc , ^ 
^-/FT S 7 b y 1 1: , x>< ^-/F^/Fi^ T 5 F* - 9 
n n tF;f A ipeois L . T;F r?" y^o^vStt*' 

l±S« ^Of*, RJ©K*^i;Xr^l'^nvh^97-f- 
^W^n^MfcfftJ: O^SttT. F 'Jf-;F#:fc LT-ft 

^'J^JPi. r/Frfy^^Mtt^MiTFt. flSTb 

tBUfc«, ^ U ^ ^?n7 h/77 ■< -^(7)^ D7 F 

[00 32] StC, WMXMb LX. tt&toGb . i?X 
^h)VT 5ytfiJ^y*fc5-, ^ ^-/F*/FjU T 5 F - b° 
U y>^jffi(BR(cjSWt. T;F3->^«^JStt*'xto 

7n?4 N'f(?)C8-l ACO^uyy-itT^^UUZ. 
XTyiWkBimZfto . -e^f*. KJE^Sr^U^^F^ 
nvFy'77 ^-*coyavFfIfftc4 D^IUTy 
;F#:T"J) & 4t-^*H * t#S . 

[00 33 ] STIIIt FT. -ft:-&%H^PM 
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[0034] #mi<7> V f H A«S#:{i . >J b° K A bW. 
[00 3 5] ^WMCO U t° K AffiKflc<O^B(i. 

wbss. f§*i*k t&Mft, MfWrt. &r\ &ws<oa 

ft MV^-fHT* T fc «t < , ZoMMtem t TI 

[0036] *%bj<7) d t° H ASMMt^a^-JKi, ^ 

m*L ffi^stJ: OWSr-S^JSA-Aafc 00.01- 
lOOmg -B-0X(iS*@tC^OTLTgP$>^V^^ 

[0037] 
[HSfifiJ] 

HJfcPJ 1 CJt H AS«*co-&jS ( 1 ) ) 
(l^ftA(^«) ^hb'^j--X1.56g (3.6mmol )£ 
*S*B^K- tyy'y (1:2 ) 30ml C *^TCJni. ^ 

[0 0 38] (-ffc&ftBO^Jfc) <ffc£»A l.Olg (1.5m 



mol ) fc. f- U x^-/l^7* 5 M).70ml Sr , 1,2-y^DD 
ny^XX^**— h0.37g (1.65mmol) Srflnx.. 50°C 

7f7'57^- lilTTLC tie-r. ) (JftftX^-.* 
^y-;W=9:l ) TWBU RfEiKfc^JtetlMiLT 

h /to: y - Ml x^T 5 > =12 : 6 : 0. 1 ) Tit tttt 
ML, JR*74%Tfl;^BlB0.70g £*»sfc. 
[00 39] (^ftCO^-Jt) -ffc-^jjBO.598 (0.93 
mmol) KyisJPYrl'a— /H.Og (9.3mmol ) hS:. 

( 4 :*>- h a-A ) 0. 5g«#ftT, T^dV^tT 
C NU^^n^^yX/^yS^Mmg (0.093mmol ) 

xf-;l^-r-feb>-=9:l ) f«BU SlCM^SfflLT 

^l^y-^^y-/P = 50:1^10:l) T'^^iit, 

[0040] (fcgmT><ry&f&.) ^^C0.54g (0.75 
mmol) J—}V-mkX^V> (4:1 ) 50mlt?§j|? 

i^H (^^y-yHOmlef^bU^AlSmg) £«9>-><i9 

(IS^f-lyy-^^y— ;k-?i<=65:35:5 ) "CHIg 
L. RjE^S^IS^^-y^efJIi rry;^7-f MRC-5 
Oj (ffin^, *;^y«fe*4p|fcK) l.Og-CfflfflLft: 
f*, »?ir»tTTWC— mrc-50St^#. irWS. 
ZWmmVtz . ?«»^^ s/'J*^n7h^57 
4— (JS-fM^ly^-^^y— ;k-7K=12:6:0.5) Ti§ 
HfcSHtL, K*96%T-^%D0.37g i^t^- 

hi d <mftmwm * * 1 . 

[004 1] 

[SI] 



CC) 


333 -336 


& 8 H S 4K > Qii2aO ©ff-fffi (%) 

^mflt (%) 


C 


H 


N 


50,18 
49.66 


6, 96 
6. 30 


5, 09 
5. 30 



[0042] (ft^ftEO^jR) -ffc£WD0.4Qg (0.78 

mmol) ^yyr^-rt K^f-^r-fe^— /l^0.42g 

(2.3mmol ) tSr. y^f/l^yt^ATS KlOmHC^M 



1 ) tuBLft. <!k^x% BumzmA xy&wmm 
r r yK- 9 -f h A-21 j ( ft ,ha . y tt^tt 

K) 0.5g^JSlL, ©?irilt^f*. r«2:MJ±{gffiL 



(6) 



2 7 585 



( Jfifl:^ f - V- y - ^ 9 J ~)V= 50 : 1^10 : 1 ) Tl^ai 4Ht 
U iR^94%Tftl^E0.44g Z(7)it^Ecr> 



[0043] 
[=S2] 



■A CC) 


316 -319 


[a] o 


-38.4 ° (c=0.76,MeOH) 


GboH>sN.Qii2&0 Ofhgffi (%) 

ttmffl (%) 


C 


H 


N 


56.42 
56.58 


6. 63 
6. 09 


4. 39 
4. 29 



[0044] (-ffr&ttFCO^jfc) -ffc^HlEO.rag (l-2m 
mol ) fc N ^f-;PTSyb°Ui>>0.15g (0.15mmol) 
y^f;t/7t^A75F-t!Jy> (1:9 ) 12ml 

84g (3.0mraol ) SrJPi., 50— 60°CW)[tfSLT7Br B ltg 

fFLfc. M£M:££TLC (fg-f^f-;ix-^^y-;p= 
9:1 ) -CWBtfca, MJKSSr«£EJftfilLfc. «ffi£8S 



7— ^=50:1^10:1) tIStftfHiU 11X^49%^-^ 
F0.50g ZCDit^FC0m^tm t mV^3l,Z 

[0045] 
[*3] 



■UK OC) 


166 -168 


[Of] D 


-39.0 0 (c=1.0,CHCl 3 ) 


C*9HbiN s Qii2/»0 ©turn (%) 

iftmfli (%) 


C 


H 


N 


67. 49 
67. 36 


6. 36 
6. 11 


3.21 
3.08 



[0046] (fc=i*Gc7)-i=rj£) -fti=rftF185mg (0.22 
ramol) ^X^y-;|^5ml #«fb5r l» ^AO. 

2gSrJax.T. T;P3">M^T^. 110 —120 °CT12mm 
RJSS-frfc. set, *iMb!fU^A0.6g*, 2 BIHfcb 
£93 HtfcWtTJni, MP«£SrTLC (T-fehy- 

m tTVK—^A MRC-SOj (Bj n n n £. ^-/P^Vffi 



fc. ^£t&£^l>#v-7i^nvb^:M- (CH 2 C1 2 
-MeOH=10:l) Tigft^BI t . JK*73%T-ft£!f$aG0.122g 

[0047] 
[*4] 



[or] D 


-28.3 ° (c=0,28,CHCl 3 ) 


FAB-MS 


(M+l ) + =761 ; OH-Na) + =783 



[0048] ( -ffc-^H - a (Q&m ) <fL£*G46mg (0. 
06mmol ) t . V* ^)VT SytD i/>58mg ( 0. 48mmol ) 
4:£, y^f;^^7SK-tUy> (1:1 ) 3.0m 

i izmm^^t, T^yisMrFiz. fh^f*/^;^ 

n54 F 119mg (0.48mmol) SrSDi.. 40-~50 o CT20B#O 



0:1) -ri^tU^-KLT. JR*43%f ^^H-a41mgSr 

[0049] 
[*5] 
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[a] , 


-5.20 ° (c=0.30,CHCl 3 ) 


FAB-MS 


(M-+Wa) + =1624 



[00 50] (-ft-^Hg I - a -ffc-^flBH— a45mg 
(0.028mmol ) £, 80%Hfl£5ml fclgj&U 60— 70°CT' 

^^y-;k-fh7tK077y(l:l >2.0ml IzMffi 
$-t2\ ^°5^A:/5>y?41mg£-fllt;tT, *S^,ifT 
fc. Sil"C17iiSIBIRJGS*t. ffiOB«9flf*£TLC (fi-fk 
^^-;p-^^y— ;p=9:i ) TiligLJtf*. /^i^A 



«*S9atftL-C . !R*41%T-afee*<50-ft;-^| I - a27mg 

•r. 

[0051] 
[*6] 







[a] o 


-18.9 0 (c=0,18,CHCl 3 ) 




C 


H 


N 


69. 11 
69.61 


10. 92 
11. 52 


2. 37 
2. 69 



[00 52] ( U t° HAJMSHc^jR ( 2 ) ) 

( te&m H-bco-Brfo) mmrn 1 -cms l fc-fc^* G49 

rag (0.065mmol ) Srb°U^V 1.5mlRXf : J*^-;l<T 5 y 
h°U^>63mg (0.52mmol) £ y^f;t/*;U7$ HI. 5m 

i izmmtsit. Tin yfsxrtz* Kf^/^^n7 

-f F114mg (0.52mmol) £SD;t, 40-50°CT17^^RJEE 



P7K77-I- (tS-ft^^U-y-^^y— 71^=50:1) 
Titft^iif LT , 1R^30%T-^^H - b 29mg£#fc . 

; h - b mmft&tmM J*7t*t„ 

[0053] 
[|S7] 



[a] D 


-43.2 ° (c=0,38,CHCl 3 ) 


FAB-MS 


(M-+ffa) + =1512 



[0 0 54] ( ft^m I - b ^Jg; ) <ffc-£-»H - b 45mg 
(0.028mmol ) Sr. 80%PI§5ml tlffL. 60— 70°CT" 

y yy — ^-f h7b KP77> (1:1 ) 2.0ml l/ZMM 
^°7> ; '7A7-5-y^41mgSrjDxT. /RSWulT 
£»T17iiSIBIRJ63-£jfc. KCHoM**TLC ( tM-fb 
y^P-yyy— /V=9:l ) -C*2L^f*, /^i^-A 

t^*? strati 9H**u iPWtzmmmL, 



y-y r?y-;l-=50:l) TS&ftfHStU S^^ioE^ 
«8SGSft LT . JR*37%Tefil&5f5cOB«fll'&* I - b 
18mg$-»fCo ZCDlk&^l -b£0a-fb¥Wtt«S:^8fc 

[0055] 
[*8] 
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[a] u 


-5.7° (c=0.28,CHCl 3 ) 


CeoHi^^OiaOfh^fi (%) 

«tmM (%) 


C 


H 


N 


67.38 
67.98 


10. 47 
11. 22 


2. 62 
2. 80 



[oo56] hum i wm&smsM&vimmim 

M) 

[00 57] «S'ffilSK(i. MTT St J: Afro fc. WT 
T ffili*fjH*0.5 fcUT»«W*1.0S±RfcLT^&^ 

[ o o 5 8 ] Srij, NO&tiSttlfllL 

[00 59] 
[fc4 ] 

HO— 



9 

<HO) 2 PO 




H, OH 



NHR 



Rtt C H i(C H jl nC H CHi C0- 
I 

0C(0) (CH.h.CH, 



[00 60] Xfc. JtKFOfc LTEscherichia coliEij* 
S0LPS { 0#&m) Jl^SrlO^gh LT*3!M= 

[oo6i] *t«ii!fi8«*«Hrcs^tfc*^NQai 
tz. immt. mtmi2 bcotmrnmco^^ . mi 1 

[0062] 
[«9] 



(9) 
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[0063] 



[0064] 





mm (»g> 


NOS^S (nmol/10 6 ) 


nmm& cmtt m 


M AS 


5 


1. 0 


0. 536 




10 


LI 


0. 581 




40 


1.2 


0.471 




5 


2. 0 


0. 510 


(I -a) 


10 


1.7 


0.489 




40 


0.8 


0. 509 




5 


4 3 


0.474 


(I -b) 


10 


5.7 


0.468 




40 


7.3 


0. 661 


[«10] 




ii* (»g) 


NOS^fi (nmol/10 6 ) 


nmm& (mtt m 


*f AS 


5 


1.5 


0.487 




10 


1.7 


0.457 


I FNr) 


40 


2.3 


0.439 




5 


1.7 


0.467 


( I — a + 


10 


2.2 


0.441 


I FNr) 


40 


1,0 


0.473 


mum 2 


5 


3.8 


0. 500 


(I -b + 


10 


6.9 


0. 509 


I FNr) 


40 


8.1 


0. 685 


[*1 1 ] 




mm 


NOS^fi (nmol/10 6 ) 


mmmtk (mtt m 




40 


7.3 


0. 661 


(I -b) 








tmm 


10 


22.4 


0.406 


(E. coliSSS 








CDLPS ) 









[00651 S9, i o mmmi. 2t 

« U T fc jrar t=5S V WOj&tiStt ^ I/O > S £ i: tf 1 *** 1 

h„ set. >^-7xay rS4T«Noi4igii « 



S.lnmol T-fcD. ^4 OaiV^Sttt^if: 

[00 66] ftll <7)*SH#>£. HlftCT2ON0* 

, Jt«E0J i 0 *> -5 fc W . «MS#t£ tfewc, 
JtKM^'0.406 -C5l^«e*^«0t«L, Hli6ffl2te 



(10) 
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0.661 Tffl»ttTft*ii:3& I *>36»4. 
[0067] 



4fc«>, ttSfWfcWffl-CfcSi: 01-6 «f^)2 

-So 

[HBonps&iPj] 



[HI ] 



AcO — | AcQ—i AcO — I AcO 



ACQ 




■ i HO 

on J\Jp Voh 

HO 

NIHR NHR 
R=CHgCHa) n C0-^=6~14 
(I) 



